





Charles Morris is a non-profit healthcare facility run under the auspices of the Jewish Association on Aging (JAA), providing residential, home, and community services in an urban environment.  This evaluation was performed in a nursing home containing 159 beds, offering full-service to short and long-term rehabilitation and residents in need of skilled nursing care.
This paper explores the impact of implementing an electronic health record on the quality of resident care in a nursing home, while taking into account nurse hours to resident ratio and the complexity of resident needs.  The public health significance of this research is relevant to the senior and elderly population as the nursing home industry is challenged with caring for an increase in aging population while reducing complications from chronic conditions.  As the insurance industry becomes more critical of hospital readmissions, acute care facilities will face the burden of dealing with this elderly population and have more incentives to coordinate care plans with nursing homes and their residents.  






 TOC \o "2-4" \h \z \t "Heading 1,1,Appendix,1,Heading,1" preface	x
1.0	Introduction	1
2.0	literature review	3








 TOC \h \z \c "Table" Table 1. Term harvest sheet	40
List of figures
 TOC \h \z \c "Figure" Figure 1. Observed percentage of self-reported moderate to severe pain in short-term residents with trend line	15
Figure 2. Observed percentage of self-reported moderate to severe pain in long-term residents with trend line	16
Figure 3. Observed percentage of high risk pressure ulcers in long-term residents with trend line	17
Figure 4. Observed percentage of new or worsening pressure ulcers in short-term residents with trend line	18
Figure 5. Observed percentage of falls in long-term residents with trend line	18
Figure 6. Observed percentage of falls with major injury in long-term residents with trend line	19
Figure 7. Observed percentage of antipsychotic medication usage in short-term residents with trend line	20
Figure 8. Observed percentage of antipsychotic medication usage in long-term residents with trend line	21
Figure 9. Observed percentage of long-term residents who have received anti-anxiety or hypnotic medication drugs with trend line	22
Figure 10. Observed percentage of long-term residents whose behavior has been affecting others with trend line	23
Figure 11. Observed percentage depressive symptoms in long-term residents with trend line	24
Figure 12. Observed percentage of urinary tract infections in long-term residents with trend line	25
Figure 13. Observed percentage of catheters inserted and left in bladder of long-term residents with trend line	26
Figure 14. Observed percentage of long-term residents at risk of losing bowel or bladder control with trend line	27
Figure 15. Observed percentage of long-term residents with excessive weight loss with trend line	28
Figure 16. Observed percentage of long-term residents needing increased help with activities of daily living with trend line	29
Figure 17. Case mix index of long-term residents and total quality measure score (100%)	30
Figure 18. Case-mix index of long-term residents & total quality measure score & nursing hours per resident day with trend lines	31
Figure 19. Quality indicators dashboard with keys	32
preface








The purpose of this review is to evaluate the effect of electronic health record (EHR) implementation on quality of resident care, case mix index, and worker satisfaction with operating the new EHR system.  Charles Morris Nursing Home was planning to implement their electron medical record system in July of 2014 as well as other facilities in their long-term care network along a coordinated time schedule.  Interested in how this system would affect their quality scores, patient population, and reputation among the community and other long-term care providers, this study was conducted to track their quality scores and determine the impact of this new system on resident care and outcomes.  
The JAA went through a diligent system planning and vendor selection process to pick the technology most appropriate for their organization’s mission and strategic objectives.  In the end, HealthMedX was chosen due to their financial stability as well as their regional presence and national success with many diverse clients in the long-term care industry.  System requirements that were most important to JAA included availability of data across services, access and reliability of data, availability of data between care providers, ability to adapt to healthcare reform, cost effectiveness, improvement of quality measures, and user friendliness.  These are strategies that Charles Morris can use to benchmark their success in incorporating the EHR into the vision and mission of their organization.
The introduction of clinical information systems at the point of care has evolved to the forefront of healthcare management’s focus for a multitude of reasons.  Meaningful Use, efficiency, the hope of achieving higher quality outcomes, are just a few of the reasons that many executives are making the decision to take the plunge into the electronic health record (EHR).   An examination of the research available on the association between quality of healthcare in the traditional setting and EHR use is plentiful.  However, very little quality research can be found on the impact of EHR use in long-term care due to the lack of financial incentives to adopt technology (Alexander, 2013).  The research available shows prevalence of EHR use in certain locations (Holup, et al, 2013).  Additional research in the long-term care setting focuses on comparing process and outcome measures in facilities that have adopted the EHR adopted versus facilities that have not adopted the EHR (Alexander, 2008).  
The ensuing material will introduce current research in the area of EHR’s in the long-term care industry.  Following a literature review there will be a review the data sources and methods of the research conducted at Charles Morris as well as an analysis, with results and findings.  Subsequent material will include a discussion of the results and the impact of the study on the organization and the greater long-term care and healthcare industry as a whole.  Following a discussion will be a limitation and suggestions section that will reveal drawbacks of the study as well as opportunities for research in future explorations on this topic.  A conclusion will then summarize the purpose and findings of the study as well as review the greater impact of this research on the long-term care and nursing home industry.
2.0 	literature review
A review of the available literature was conducted on the PubMed database to ascertain the current research in this area.  Research studies from 2009 through 2015 were included in the review.  Key words included in literature search included “EHR”, “EMR”, “Medical Records”, “CPOE”, “Medical Order Entry”, “Systems”, “SNF”, “Intermediate Care Facilities”, “Nursing Home”, “Nursing Homes”, “Quality Indicators”, Health Care Quality”, “Quality Improvement”, “Patient Safety”, “Pressure Ulcer”, “Falls”,  “Catheter-Related Infections”, and “Infection Control”.  Studies that involved nursing homes in the United States and controlling infections, improving quality, and electronic medical record systems were included in the literature review.
The electronic medical record can take many different forms.  Beginning in the 1950’s the EHR began as a repository of patient results (Tripathy, 2008).  The EHR gradually took on more functionality.  In 1991, the Institute of Medicine began defining what was then considered the Computer based Patient Record (CPR) (Tripathy, 2008).  Today, the electronic records maintains the core functionality including, practice management, clinical management, system management, and drug management (Ambinder 2005).  This broad spectrum of functionality means that the record can be used in multiple ways and in various settings.  In an integrated delivery system, a Computerized Physician Order Entry (CPOE) system might be interfaced into the main hospital information system. CPOE allows orders and results to be relayed from ordering physician, to technician, and back to PCP and patient.  The main hospital information system can interface with many different information systems around the hospital including registration, radiology, pathology, laboratory, and administration (Tripathy, 2008).  By analyzing, structuring, and aggregating data in the medical record, the benefits of the EHR can extend into areas of epidemiology, research, and finance (IOM, 1997).  
Pressure on healthcare facilities to adopt electronic medical record use is largely based on the increase of efficiency and productivity in other sectors of the economy.  Many corporations in areas such as finance, manufacturing, and other industries have benefited from the technological revolution that produced tools to increase communication, standardization, and throughput (Ambinder, 2005).  Emphasis on electronic health records in most part comes from the promise of a reduction of medical safety errors, adherence to evidence-based medicine, and ability to better coordinate care to achieve higher quality outcomes (Van Den Bemt, 2009).  Patient demand for access, portability, personal use, and involvement in decision making and in being a stakeholder in their treatment is also considered as the reason for healthcare entities to progress towards the electronic record (Tripathy, 2008).  Important factors contributing to the decision among LTC’s to acquire an electronic system are derived from the quality improvement strategy of increasing safety among residents (Weaver, 2011).  Among many benefits touted by implementing an EHR is decreased medication error, rate, improved documentation, better decision making capabilities, fall prevention, improved infection control and pain management, quicker and more reliable exchange of information, and telehealth (telemedicine) capabilities (Weaver, 2011).
Arguably the most prohibitive feature of the EHR is the cost to purchase and maintain a fully functioning and integrated medical record (Rantz, 2011).  In 2008, Congress passed the American Recovery and Reinvestment Act in order to incentivize providers to adopt EHR’s by reimbursing ambulatory care providers a portion of their cost for utilizing proven features of the system through the Meaningful Use program (Tripathy, 2008).  In 2015 the law is scheduled to withhold up to 1% of Medicare payments to ambulatory care providers who do not adhere to Meaningful Use standards.  Given the recent penalties imposed on Medicare payments for re-hospitalizations within 30 days of discharge, pressure is even greater to implement the EHR throughout the continuum of care.  
The propensity of patient transfers, chronic conditions, and patient frailty in the long-term sector, gives greater weight to the needs of the EHR throughout the continuum of care.  In a 2004 national study including data from the National Nursing Home Survey (NNHS) that categorized electronic information system utilization into 12 functions, found that nearly all nursing homes used an electronic system for the MDS and billing, 96.4% and 95.4% respectively (Resnick, 2004).  Almost 43% of nursing homes in the U.S. implemented an electronic system for documentation and/or MDS forms and nearly 18% of nursing homes adopted systems for use by certified nursing assistants (CNA’s) (Resnick, 2004).  According to a 2010 study using data from the National Survey of Residential Care Facilities (NSRCF’s), residential care facilities (RCF’s) using an EHR tended to be larger and not-for-profit (Holup, 2013).  Additional factors that were determined to correlate with the RCF’s use of this technology in this study concluded that Medicaid participation and profit status as statistically significant data measures (Holup, 2013).  According to national data, six percent of long-term acute care hospitals have implemented an electronic record system (Abramson, 2013). With EHR adoption rates among facilities not qualifying for financial incentives this low, it is difficult to gather national trends. The hurdles that face nursing homes in the decision to undertake implementation of the EHR include lack of financial incentives, prohibitive costs, lack of integration to a main information system, and maintenance/technology costs (Abramson, 2013).
One of the more contemporary issues facing long-term care facilities today is the high prevalence of infections, most notably, methicillin-resistant staphylococcus aureus (MRSA), Escherichia coli (E. coli), and vancomycin-resistant enterococci (VRE) (Lim, 2014).  A prospective study including 10 nursing homes in California using nares screening showed that facilities with higher number of residents accounted for higher incidence of MRSA infections which resulted in attributing environmental contamination as a reservoir for transmission in common areas of the facility (Murphy, 2013).  Individual policies and frequency of cleaning were also cited as variables contributing to the likelihood of possibly higher infection rates (Murphy, 2013).  A point-prevalence study conducted in Australia came to the same conclusion, accrediting person to person contact as potentially causing higher multi-drug resistant organisms but also included advanced dementia and prolonged antibiotic use as variables contributing to MRSA infections (Lim, 2014).
The demand for the EHR in the nursing home setting is based off of expectations to effectively and efficiently manage chronic conditions, thereby avoiding waste of resources (Weaver, 2011).  These expectations can be achieved through clinical decision support tools that facilitate care of residents through care pathways and evidence-based protocols as well as give caregivers access to expert opinions and other on-line resources.  In a pilot test involving 25 nursing homes in Florida, new York, and Massachusetts using INTERACT II decision support tools (included paper-based educational materials, care paths, and clinical practice guidelines) proved effective in preventing 6 of the most common avoidable hospitalizations (dehydration, fever, mental status changes, congestive heart failure, lower respiratory infections, and urinary tract infections) (Handler, 2011).  With the touted success of clinical decision support, adoption of this technology lags behind the acute care sector with a state-wide study out of New York showing only 9% adoption rate in long-term care facilities (Abramson, 2013).
In a 2 year qualitative evaluation of four nursing homes with fully adopted EHR system showed improvement in the medical condition of residents as well as an increase in nurse reported satisfaction in documentation time (Rantz, 2011).  Surveys showed that caregivers acknowledged an increase in documentation accuracy and better communication with residents when using bedside electronic documentation systems (Rantz, 2011).  The presence of a nurse with a graduate school education who is specialized in gerontology is shown to improve the quality indicators of a nursing facility and improve outcomes (Lawhorne, 2011).  
Despite the passing of federal rules and regulations to protect the elderly through the resident assessment instrument, a clear disparity is noted in a medical literature search of the PubMed database with between 65% – 91% of nursing home residents having some significant mental disorder, 12% having dementia (Grabowski, 2010).  Recent nursing home data shows a link between payer mix, resident demographics, and nursing home setting having a great impact on the availability and treatment options for the mentally ill with private payers and facilities located in urban settings having the most likelihood of receiving help for mental illness (Grabowski, 2010).  With links to the de-institutionalizing policies of the recent past, the mental illness problems only creates a larger burden on the care givers in long term care facilities.
The evolution to the EHR has undoubtedly made the biggest impact on the health information management (HIM) profession.  Executives and administrators grow increasingly dependent on the knowledge the HIM professional brings to the electronic transition with qualifications in legal, regulatory, quality improvement, data management, financial, security, and protection of sensitive health information (Weaver, 2011).
For years there has been an urgency to improve resident care in nursing homes (Rantz, 2011).  The Centers for Medicare & Medicaid Services (CMS) has focused on new programs and tools to help correct these problems.  In a post-healthcare reform world, consumers are expecting a better system that is more responsive to the patient and family needs, transparency with clear communication methods (Weaver, 2011).  Higher expectations are placed on quality and safety of resident care (Weaver, 2011). These initiatives have not been able to infiltrate nursing homes culture of safety from a national perspective (Rantz, 2011).  The new business model of the future will be one of increased efficiency that is capable of effecting the bottom line that increases clinical and financial capabilities that drive to the survival of the long-term care facility within a group of networks/partners, ACO’s, and physician/hospital groups (Weaver, 2011).
In 2012, the Office of the National Coordinator for Health Information Technology has suggested that financial incentives for long-term care providers to adopt EHR’s would be made possible through price transparency and national certification of EHR vendors (Conn, 2012).  As Congress debates the feasibility of incentivizing nursing homes and post-acute care facilities to adopt electronic health records, this study shows that more research is needed to determine long-term impact of these systems on the quality of resident outcomes.  Additionally, in a study looking at the causes for nursing home closures, lower quality of care was associated with nursing home closures (Castle, 2009).  This places greater importance on quality outcomes among nursing home residents and among quality scores that are accessible to the public.
As a result of this literature review, more qualitative research is needed on the effects of EHR systems in nursing homes and their direct effect on quality of care and resident outcomes.  The following research will look at quality measures reported on the minimum data set at Charles Morris and reported to the Centers for Medicare and Medicaid Services and how these quality measures are affected by the introduction of an EHR.  Analysis of the resident impact will include nurse staffing hours, case-mix index, and a total quality score which is derived from a combination of sixteen quality measures.  
3.0 	data sources and methods
Data sources include the CASPER reports that are part of the Minimum Data Set (MDS) from the time period of January 2014 through June 2015.  The Facility Level Quality Measure Report collects the quality measures on short term and long term residents.  The Facility Characteristics Report is a collection of demographic and administrative information on all nursing home residents.  These reports were obtained from the Centers for Medicare and Medicaid Services and are reports from the data in the MDS that is submitted by the organization.  The reports are collected in the Medical Records department.  The Quality Indicators Report on Case Mix Index is a report compiled internally by the Quality Review department and is used for administrative and financial purposes.  Nursing schedules were also used to collect staffing hours and are kept in the administrative offices.
	Quality of resident care is assessed through descriptive analysis by comparing quality measures before implementation to quality measures after implementation.  A total quality score is calculated by tabulating all quality measure scores and then performing a regression analysis to adjust the outcomes per case mix index and staff hours.  A linear trend analysis was conducted to observe any trends in quality scores.  Nursing hours were collected in order to control for staffing and to track nurse hours to resident ratio.  Correlation and regression analysis was performed to determine statistical significance of these factors on the implementation of the system, including staffing hours, quality measures, and case mix index.  Additionally, nurse satisfaction with the system was also solicited and taken into account to consider the need for training as well as understanding the appropriate level of staff involvement in preparing for future implementations and suggestions to other facilities.
4.0 	analyses
Quality measures were tracked from July 2013 through June 2015, a year after the implementation date of July 1, 2015.  Measures were taken from the observed facility percentage listed on the CASPER reports and tracked in an excel spreadsheet.  Case-mix index and nursing hours were also tracked in the spreadsheet.  A benchmark period of one year between August 2013 and June 2014 was used to make comparisons between quality measure scores pre-implementation and post-implementation.  A total quality score was calculated using a total of all sixteen quality measures and adding them together.  Scores were graphed and a trend-line was inserted to determine the trajectory of the quality scores.  Case-mix index of long-term Medicaid residents was tracked through the study period and graphed along with a trend-line.  Nurse staffing hours, including registered nurses, LPN’s, and CNA’s were tracked to obtain a total number of nurse staff hours.  Average monthly census was also tracked in order to obtain a ratio of nurse hours to average monthly census.  This number was then graphed and used to compare differences among quality scores and case-mix index. Statistical significance of the quality measure data was then determined by using a two-tailed T test.  Regression analysis was used to determine if a correlation existed between the total quality score, case-mix index, and nurse staff hours during the study period.
Positive, stable, and negative descriptors were used to illustrate the practical significance of results post-implementation compared to the benchmark period with respect to the quality measures.  A stable definition was used to describe a quality measure that moved less than four percent in either direction, except for measures that had a relatively low observation level.  Positive and negative descriptors were used to label quality measures that had a significant change of four percent or more in either direction.
In addition to the data, nurse satisfaction with the system was solicited through the use of a questionnaire.  Qualitative data from nurse feedback was used to assess the effectiveness of the new system on ease of use, user satisfaction, and degree to which the new system adapted to the clinical workflow of nurse documentation and applicable user case scenarios.
5.0 	results







In figure 1, the observed percentage of self-reported moderate to severe pain in short-term residents was tracked.  A trend line was added to the graph to determine the direction of the quality measure.  The graph shows a decreasing trend in self-reported moderate to severe pain in short-term residents.  This measure does not show to be statistically significant in a two-tailed T test with a p value of 0.383.


Self-reported moderate to severe pain in short-term residents
Figure 1. Observed percentage of self-reported moderate to severe pain in short-term residents with trend line 


In figure 2, the observed percentage of self-reported moderate to severe pain in long-term residents was tracked.  A trend line was added to the graph to show the movement of this percentage throughout the study period.  The data shows a decreasing percentage of self-reported pain in long-term residents by several percentage points.  Statistical analysis shows this measure to be statistically significant and decreases in the presence of an EHR with a p value equal to 0.020.


Self-reported moderate to severe pain in long-term residents
Figure 2. Observed percentage of self-reported moderate to severe pain in long-term residents with trend line

In figure 3, the observed percentage of high risk pressure ulcers in long-term residents was tracked.  A trend line was inserted into the graph to show the trajectory of this measure through the study period.  High risk pressure ulcers in this resident population increased in both parts of the study period, increasing several percentage points through the duration of the study.  This measure is not statistically significant with a p value of 0.306.

High risk pressure ulcers in long-term residents
Figure 3. Observed percentage of high risk pressure ulcers in long-term residents with trend line


In figure 4, the observed percentage of new or worsening pressure ulcers in short-term residents was tracked.  A trend line was inserted into the graph to show the movement of new or worsening pressure ulcers throughout the study period.  The observed percentage decreased throughout the entire period, trending down 0.7 percentage points.  This measure does not show to be statistically significant with a p value in a two-tailed T test of 0.357.

New or worsening pressure ulcers in short-term residents
Figure 4. Observed percentage of new or worsening pressure ulcers in short-term residents with trend line


In figure 5, the observed percentage of falls in long-term residents was tracked.  A trend line was added to show the projection of incidents during the study period.  Observed falls in long-term residents decreased through the entire study period.  The number of these falls dropped five percentage points in the two years.  The number of falls shows to be statistically significant with a p value of 0.004 in a two-tailed T test.

Falls in long-term residents
Figure 5. Observed percentage of falls in long-term residents with trend line

In figure 6, the observed percentage of falls with major injury in long-term residents was tracked.  A trend line was added to show the overall movement of these incidents throughout the study period.  The percentage of falls with major injuries increased over one percentage point, remaining stable in the two years.  Statistical analysis does not show the number of incidents to be statistically significant with a two-tailed T test p value of 0.648.


Falls with major injury in long-term residents
Figure 6. Observed percentage of falls with major injury in long-term residents with trend line 

In figure 7, the observed percentage of antipsychotic medication usage in short-term residents was tracked.  A trend line was created to show the difference in medication administration throughout the study period.  The percentage maintained a stable level, increasing less than one percentage point from the beginning of the study period.  This measure is not statistically significant with a two-tailed T test p value of 0.678.

Antipsychotic medication usage in short-term residents
Figure 7. Observed percentage of antipsychotic medication usage in short-term residents with trend line

In figure 8, the observed percentage of antipsychotic medication usage in long-term residents was tracked.  A trend line was drawn to show the tendency of this quality measure throughout the study period.  The overall trend of antipsychotic medication administration decreased less than one percentage point, maintaining a stable rating.  Statistical analysis does not prove this quality measure to be statistically significant with a two-tailed T test p value of 0.501.

Antipsychotic medication usage in long-term residents
Figure 8. Observed percentage of antipsychotic medication usage in long-term residents with trend line

In figure 9, the observed percentage of long-term residents who received an anti-anxiety or hypnotic drug was tracked.  A trend line was added to show the tendency of the observations.  The number of observations decreased an entire percentage point showing a positive trend relative to overall number of observations.  This measure is not statistically significant with a two-tailed T test p value of 0.133.

Anti-anxiety/hypnotic medication usage in long-term residents
Figure 9. Observed percentage of long-term residents who have received anti-anxiety or hypnotic medication drugs with trend line

In figure 10, the observed percentage of behavioral symptoms affecting others in long-term residents was tracked.  A tend line was added to show the movement in the number of observations of this quality measure.  This measure remained stable throughout the two years of study.  The percentage of observations decreased somewhat in the benchmark period but increased slightly after implementation.  In a two-tailed T test, this measure does not show statistically significance with a p value of 0.288.

Behavioral symptoms affecting others in long-term residents
Figure 10. Observed percentage of long-term residents whose behavior has been affecting others with trend line

In figure 11, the observed percentage of depressive symptoms in long-term residents was tracked.  A trend line was added to show the movement in number of observations in the two year study period.  The number of observations increased in the benchmark period but decreased significantly after implementation of the EHR, with a decreasing overall trend in depressive symptoms.  The two-tailed T test p value shows statistically significant with a value of 0.0001.

Depressive symptoms in long-term residents
Figure 11. Observed percentage depressive symptoms in long-term residents with trend line

In figure 12, the observed percentage of urinary tract infections in long-term residents was tracked.  A trend line was used to show the movement in number of urinary tract infections during the study period.  The benchmark period showed the number of observations decreasing, however the percentage increased after implementation, leaving an overall stable rating for the study period.  This measure is not statistically significant with a two-tailed T test p value of 0.529.

Urinary tract infections in long-term residents
Figure 12. Observed percentage of urinary tract infections in long-term residents with trend line

In figure 13, the observed percentage of catheters inserted and left in bladder of long-terms residents was tracked.  A trend line was added to show the movement in percentage change for this quality measure.  The measure decreased in the benchmark period but increased after implementation.  Overall, the measure increased less than one percentage point.  This measure is not statistically significant with a two-tailed T test p value of 0.049.

Catheters inserted and left in bladder of long-term residents
Figure 13. Observed percentage of catheters inserted and left in bladder of long-term residents with trend line

In figure 14, the observed percentage of low risk loss of bowel and bladder control in long-term residents was tracked.  A trend line was added to the graph to show the overall movement of this quality measure.  The number of observations for this measure increased in both the benchmark and post-implementation periods.  This measure is statistically significant with a two-tailed T test p value of 0.00000000002.

Low risk of losing bowel or bladder control in long-term residents
Figure 14. Observed percentage of long-term residents at risk of losing bowel or bladder control with trend line

In figure 15, the observed percentage of excess weight loss in long-term residents was tracked.  A trend line was drawn to show the movement in number of observations across the study period.  The benchmark period shows an increase in excess weight loss in long-term residents while the post-implementation period shows stabilization in number of observations.  Overall, the increase is marginal at less than one percentage point.  This quality measure is not statistically significant with a two-tailed T test p value of 0.648.

Excessive weight loss in long-term residents
Figure 15. Observed percentage of long-term residents with excessive weight loss with trend line

In figure 16, the observed percentage of long-term residents needing increasing help with activities of daily living was tracked.  A trend line was added to show the tendency in number of observations through the study period.  The number of long-term residents with excess weight loss dropped over fifteen percentage points throughout the study period.  This measure shows to be statistically significant with a two-tailed T test p value of 0.001.

Increasing help with activities of daily living in long-term residents
Figure 16. Observed percentage of long-term residents needing increased help with activities of daily living with trend line

In figure 17, the total quality score and case-mix index was tracked through the study period.  The total quality measure score increased slightly in the benchmark period but trended down in the post-implementation period, ending down over twenty percentage points from the beginning of the study.  Case-mix index hovered near one through the entire study period, remaining at a stable rating.

Case-mix index for long-term residents and total quality measure score
Figure 17. Case mix index of long-term residents and total quality measure score (100%)

In figure 18, the nursing staff hours was tracked throughout the two year study period and graphed along the case-mix index and total quality measure score for comparison purposes.  The average daily census per month was used to calculate the number of nursing hours per resident day.  A trend line was added to show the movement among these scores.  The trends remained stable throughout the study and show no correlation.

Nursing hours per resident, case-mix index for long-term residents and total quality measure score

Figure 18. Case-mix index of long-term residents & total quality measure score & nursing hours per resident day with trend lines

In figure 19, quality measure scores were tracked and a dashboard was created to visually represent the trends during the one year benchmark period compared to the one year post-implementation period.  Color coded descriptors were used to represent positive, stable, and negative ratings.  Except for quality measures with relatively low number of observations, positive labels were used to describe measures that decreased more than three percentage points.  Negative labels were ascribed to measures that increased more than three percentage points and a stable label was used to describe measures that had no significant change in either direction.


Figure 19. Quality indicators dashboard with key

Nurse Feedback:
Three months after implementation of the EHR, nurses were sent a questionnaire and asked to respond to questions pertaining to usability and comfort in using the new system.  The questionnaire contained the following questions:
1. How do you like the new system?    

2. What are some things you like most?

3. What are some things you like least?

4. What are some things you feel should/could/and need to be improved on?

5. What are the differences/similarities between old procedures and new procedures?

6. How does this new system change your job/role/function?

In response to a set of questions directed to core nursing staff, only one nurse offered feedback.  When asked about the system, the user responded, “I do not like the system at all. I do not like that it is not reliable.  Myself and others have gotten locked out or the program just knocks you out.  It is very slow.  Support system is lacking.  At times there is no one to get in touch with to assist with an issue.  The system is not user friendly.  There are too many steps involved for what should be simple functions such as changing the timing of a medication.  There should be a department or a team that can readily answer questions/deal with concerns and problems without having to make multiple calls, send emails, ask other staff for suggestions.  As far as some things that should be improved upon, I would say a total revamp of the system with input from clinical staff.  Paper charting and order entry was far less time consuming and I believe more accurate.  I do not know specific numbers, but I would imagine far more errors using this system.  The new system has made my job far more tedious.  I am unable to gain confidence in my performance from an electronic standpoint.”
Nurse feedback on the use of the new system reveals flaws in the set-up and preparation of the system.  Only one nurse was willing to submit feedback creating difficulty making judgements about the overall process and feelings about the system from the user community.  However, the feedback received was very negative regarding the feelings towards the system overall, highlighting poor preparation in involving the users during initial case-use scenarios and validation sessions.
6.0 	discussion
The results in this review show that the quality measures can be positively and/or negatively impacted by implementation of an EHR.  Overall, the results show mixed with statistical significance only showing in six of the quality measures under study.  However, the total quality score and nursing hours show no correlation or any impact along with the implementation of the EHR.  Qualitative analysis of the quality indicators through the two year study period show that while most quality measures that were statistically significant were moving in the positive direction, it was not the case for catheters inserted and left in bladder of long-term residents and low risk of bowel or bladder control in long-term residents.  This leaves four of the sixteen quality measures being statistically significant that were moving in a positive direction.  Surface value observations may lead one to connote statistical insignificance with negative consequences as result of the EHR.  However, this is not necessarily the case.  More statistical power would be needed to bring about a stronger correlation between implementation of an EHR in a nursing home and higher quality outcomes.  Conversely, the results still import a practical significance for nursing homes as most of the indicators point in the direction of higher quality.
Prior research in this area leads us to expect lower levels of quality in the first six months to one year as caregivers adapt to the new workflow requirements and adhere to the new system workflows, including documentation demands from new technology.  However, the results do not show this to be the case with over half of the quality measures moving in the positive direction and only five measures moving in the negative direction.  Alternatively, higher quality outcomes would be expected with pressure ulcers and psychiatric measures due to re-basing of the quality measure scores that took effect in October of 2014.  These changes affected the number of cases that would be detected on the MDS and reflected in the CMS 5 Star calculation.  Both quality measures improved after the recalculation took place.
The purpose of this research is to expose the clinical care shortfalls that revealed in the presence of an EHR.  Whether the positive or negative trends are the direct result of the new system, more investigation should be focused on the quality measures that have waned after implementation.  Emphasis should be placed on workflows that have strengthened clinical care and quality outcomes and should be used as a model to support quality measures that have been deteriorating.
The results show that better training for nurses and validation for pre-implementation clinical scenarios is needed for a successful implementation of an EHR.  Focus needs to be placed on the validation phase of the implementation to allow nurse inclusion into the adoption process.  This will allow documentation and other changes to the nurse workflow to be noticed at an earlier date and allow for adjustment to the process before the go-live date.  As the job function changes for nurses, input is needed from clinicians in order to properly transition from paper to an electronic documentation system.  Furthermore, the results reveal that EHR incentives could benefit nursing homes as prohibitive costs have been known to inhibit adoption of EHR technologies.
Further studies are needed to substantiate the conclusions of this research.  New research should include functional status of residents and input from the patient care perspective as the new system impacts resident life.  Other impacts to the organization should also be included such as hospital readmissions, infections, senior community, nursing home reputation, staff time, frustrations among caregivers, and ease of administering state inspections.
7.0 	limitations and suggestions
Limitations include the change in the definition of antipsychotic medications and pressure ulcers, stage II and greater.  The five star calculation as defined by the Centers for Medicare and Medicaid Services changed in October 2014 creating the likelihood of more cases being captured under these quality measures.  Another limitation is the quality of the electronic medical record system in capturing the right level of detail through the documentation system and reporting the data to the state and federal government.  The quality of the documentation system used prior to the implementation of the electronic medical record system in comparison to the new system is unknown, however, it must be expressed here as a limitation in assessing and comparing quality measures, pre and post implementation.  Another limitation includes the level of training the staff received prior to using the system in the production environment.  Also, the CMI only pertains to the long term Medicaid residents and does not account for any other type of patient in the nursing home.
Another limitation on the results is the low number of feedback responses from nurses.  Only one nurse out of a total of seven nurses felt comfortable providing feedback on their experience with the system leaving little room for incorporating user critique into future implementations.
Given the small number of studies that have provided qualitative analysis of EHR implementations in long-term care and nursing facilities, further research is needed to provide substantive evaluations of the effect of EHR systems on the quality of care received in nursing homes.
8.0 	conclusion
The purpose of this review was to determine the impact of implementation of an EHR on the quality measures of a nursing home, controlling for complexity of resident needs and staff hours.  Given the push towards electronic medical records across the continuum of care, this review shows that implementing an electronic system in the post-acute healthcare environment is beneficial for residents and quality outcomes.  However, this review demonstrates the need for better training among healthcare staff when implementing an EHR and how the training can affect the use and benefits of the EHR both administratively and clinically.  As electronic systems become more prevalent in the post-acute environment, more long-term research will be needed to better analyze the correlation between implementation of an EHR and quality outcomes. 
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